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5TATE OF COLORADO 

U S Department o f  Energy 
Rocky F l a t s  Plant 
Rockwell I n t e r n i t i o n a l  

Golden, Colorado 
P.O aoy 464 

I ,...*a ..,,,.., I ,  ..,,, ..,.. ,,.,. ..... ..... ..... .--. . .. .... .. . 
Roy Romer 124436 Governor 

Thomas M Vernon M D 
Exccurive Director 

Re' Comments on Tr ia l  Burn P l a n  

Attent ion '  P!r Al5ert  E Whiternan, DOE Area Manager 
Nr D o m i n i c  J. Sanchini ,  Rockwell 

Dear Nr. Whiteman and 'lr Sanchini 

Enclosed ara  comments on the T r i a l  B u r n  P l a n  f o r  mixed and hazardous 
waste. This submittal includes our o r i g i n a l  comments o f  January 22, 1987, the 
Environmental Protec t ion  Agency's (EPA) comments, and a composite of a l l  the 
a p p l i c a b l e  t e c h n i c a l  comments we have received from i n t e r e s t e d  p a r t i c s  during 
the  comment period We note that  many o f  the comments composited from the 
p u b l i c  may be r e p e t i t i v e  o f  our 's  and EPA's comments. Ne a l s o  r e a l i z e  that  
comments have been previously addressed a t  information meetings o r  I n  other  
documents We ask t h a t  a l l  these  commenrs be addressed i n  your wri tren 
response. All responses should be supported w i t h  c a l c u l a t i o n s  and assumptions. 

waste des t ruc t ion  The proposed i n c i n e r a t i o n  of mixed and hazardous wastes 
o f f e r s  a permanent management solut ion through waste des1 ruct ion.  \le ask that  
the U.S Department o f  Energy and Rockwell I n t e r n a t i o n a l  continue t o  explore 
a n d  promote waste management s t r a t e g i e s  siicli as minimization,  recycLjng,  and 
des t ruc t ion  w h i c h  provide s a f e r  s o l u t i o n s .  

respec t  to  the Trial B u r n  P l a n  portion of the Part- D permit appl icdt ion ,  
pursuant t o  the Colorado Hazardous Waste Act 

We recognize that  every option o f  w,iste management tnvobves t i s k s .  Our 
goal as a regulatory agency i s  t o  miniintie these  r isks .  The enclosed comments 
provide e f f o r t s  towards reachj  ng this goal. Please  address thcse comments i n  
w r i t i n g  w i t h i n  30 days. 

telephone number 331-4830. 

We encourage the  e f f o r t s  you a r e  mdlcing towards waste mlnitniidtion and 

This t ransmit ta l  c o n s t i t u t e s  the depdrtmcnt's Notice o f  Def ic iency w i t h  

If you have any quest ions  on t h i s  issiic please contac t  Peter  llierbaum a t  

S i n c e r e l y ,  I 

Peter  Bicrbaum Mary J Gcarhar t ,  P E 
Publ ic  Health Engineer Sec t ion  C h i e f ,  Permits 
Colorado Department o f  Health Colorado Dcparturent o f  Health 



cc: Lou Johnson, EPA 
Bill Christopher, Westminster City Manager 
Neal Berlin, Arvada City Manager 
George DiCiero, Broomfield City Manager 
Jack Ethredge, Thronton City Manager 
David Hawker, Northglenn City Manager 
Jim Piper, Boulder City Manager 
Glen Hill, Golden, City Manager 
George Mathews, Boulder County Health Dept. 
Denny Murano, Jefferson County Health Dept. 
John Plog, A i r  Pollution Control Division, CDH 
Al Hazle, Radiation Control Division, CDH 



COMPOSITE OF TECHNICAL COMMENTS RECEIVED DURING COMMENT PERIOD 

DEMONSTRATIONS PRIOR TO TRIAL BURN: 

An area of concern on which we have r e c e i v e d  repeated  comments relates t o  

The f a c i l i t y  has repeatedly  s t a t e d  t h a t  t h e  proposed i n c i n e r a t i o n  
t h e  a b i l i t y  o f  t h e  f a c i l i t y  t o  e s t a b l i s h  t h e  i n c i n e r a t i o n  p r o c e s s  as a proven 
technology. 
process  inc luding  t h e  f i l t e r  system is a proven technology.  
i tems are needed i n  order  t o  support t h i s  s tatement .  

The fo l lowing  

1. F a c i l i t y  r e p r e s e n t a t i v e s  have r e c e n t l y  acknowledged t h e  previous  use o f  t h e  
f lu id ized  bed i n c i n e r a t o r  t o  i n c i n e r a t e  r a d i o a c t i v e  materials. This e a r l i e r  
use o f  t h e  i n c i n e r a t o r  should be descr ibed i n  d e t a i l  a long with an explanat ion  
of why t h i s  information was not d i s c l o s e d  i n i t i a l l y .  The d e s c r i p t i o n  should 
include : 

-Analysis  o f  a l l  wastes and m a t e r i a l s  i n c i n e r a t e d  
-Operating ranges  f o r  a l l  process  v a r i a b l e s  
-Resul t s  o f  any emiss ion monitoring. conducted during t h e  i n c i n e r a t i o n  

-The purpose o f  t h e  i n c i n e r a t i o n  run 
-The i n c i n e r a t i o n  run p r o t o c o l  
-A summary o f  t h e  r e s u l t s  and conc lus ions  drawn from t h i s  i n c i n e r a t i o n  

The t r i a l  burn plan a l s o  re ferences  ex tens ive  l a b o r a t o r y  t e s t i n g  which was 
used t o  des ign  t h e  f l u i d i z e d  bed i n c i n e r a t o r s .  
results should a l s o  be  included.  

per iod 

A summary o f  t h e  l a b o r a t o r y  

2.  The i n c i n e r a t o r  should be operated during a "shake-down" per iod p r i o r  t o  
t h e  t r i a l  burn. 
be used f o r  non-hazardous materials. 
t e s t e d  p r i o r  t o  the t r i a l  burn t o  demonstrate o p e r a t i o n a l  readiness .  
t h e  l e n g t h  of t e s t i n g ,  f e e d  materials, and o p e r a t i n g  cri teria which w i l l  be 
e s t a b l i s h e d  f o r  t h e  "shake-down" period.  

During t h i s  "shake-down" per iod  t h e  i n c i n e r a t o r  should only  
Explain  how t h e  i n c i n e r a t o r  w i l l  be 

Descr ibe  

3.  The a b i l i t y  o f  t h e  f l u i d i z e d  bed process  t o  d e s t r o y  hazardous c o n s t i t u e n t s  
and t h e  a b i l i t y  o f  t h e  HEPA f i l t r a t i o n  system t o  remove r a d i o a c t i v e  
c o n s t i t u e n t s  should be supported by e x i s t i n g  test  data .  The fac i l i ty  should 
provide any in format ion  previously  c o l l e c t e d  on t h e  d e s t r u c t i o n  e f f i c i e n c y  of 
the  f l u i d i z e d  bed p r o c e s s ,  and t h e  removal e f f i c i e n c y  o f  t h e  HEPA f i l t r a t i o n  
process .  Information is provlded i n  t h e  t r i a l  burn plan on t h e  previous PCB 
i n c i n e r a t i o n .  However, summaries should a l s o  be provided on any t r i a l  burns 
conducted at  o t h e r  DOE f a c i l i t i e s  which relate t o  t h e  f l u i d i z e d  bed process .  
With regards  t o  HEPA f i l t r a t i o n ,  t h e  f a c i l i t y  should provide in format ion  from 
c o n t r o l l e d  test ing o f  t h e  systems and r e p r e s e n t a t i v e  data  from o t h e r  o n s i t e  
uses  o f  HEPA f i l t r a t i o n .  
scrubbing,  e l e c t r o s t a t i c  p r e c i p i t a t i o n )  have been evaluated? 

What o t h e r  methods o f  particulate removal ( i e .  



WASTE FEED COMPOSITION: 

1. The facility should provide a more detailed description of the 
streams which will be incinerated during on-going operations, inc 

waste 
uding t ie 

current backlog and the waste streams proposed to be incinerated during normal 
production operations. 
streams? What values exist for key incineration waste parameters such as heat 
content, chlorine content, radioactive constituents, ash content, solids 
content, viscosity, etc. What are the expected values for future waste 
streams and what are the existing values for wastes currently being stored for 
incineration? 

What are the chemical compositions of these waste 

2. During the trial burn period the incinerator's performance should be 
demonstrated on worst case waste streams. 
incinerate a waste category which has not been demonstrated during the trial 
burn process. 
represent the actual wastes to be incinerated during on-going operations. 
Specific concerns are' 

I 

The facility will not be allowed t o  

The waste streams proposed for the trial bum do not adequately 

-Plutonium content: the trial bum process does not include any waste 
tests with plutonium waste streams. If the facility intends to incinerate 
plutonium-containing wastes in the future these should be included i n  the 
trial burn. Both liquid and solid waste streams containing radioactive 
constituents should be run during the trial burn. The demonstrations I 

should be performed stepwise, with non-radioactive runs conducted first, 
followed by runs conducted on uranium-containing wastes, and lastly runs 
conducted on plutonium-containing wastes. 
results demonstrating the incinerator's ability to successfully handle 
each step before proceeding onto additional wastes. 

The facility should report 

-Plastics, PVC, latex, and other solids: The solid materials used t o  make 
up the feed composition for the trial burn should be representative of  
actual solid waste streams which will be sent to the incinerator during 
on-going operations. 
wastes. The solid feed should be a composite of plastics, PVC, latex and 
other materials which are representative of types of wastes expected t o  be 
present during on-going operations. 

Paper material is not representative of these 

-Other Radioactive Constituents: If the facility expects other radioactive 
constituents t o  be present in on-going operations these should be 
accounted for during the trial burn. 
these constituents in the trial burn feed or explain how these 
constituents are accounted for by demonstrations with uranium and 
plutonium. 

The facility should either include 

-Chlorine Content' The trial burn plan proposes a maximum carbon 
tetrachloride content o f  19%, and a maximum organic chloride content of 
17.5%. Are these levels the maximum expected f o r  actual waste streams? 
Again, the maurnurn levels should be demonstrated during the trial burn. 

3 .  The feed composition for the trial bum runs sFlould be described in 
detail. What will be the physical nature of the plutonium and uranium to be 
burned? What will be the radioactive levels and the isotoplc distribution for 
these constituents? What total quantity of plutonium and uranium will be used? 

4. bring the feed process non-combustibles are sorted out and removed prior 
to the waste entering the incinerator. 
e@e Identified and where they are sent. 

Describe how these non-combustibles 
_ u  



DES IGU: 

1.The f a c i l i t y  s h o u l d  d e s c r i b e  t h e  o r i g i n a l  d e s i g n  b a s i s  f o r  t h e  f l u i d i z e d  bed 
i n c i n e r a t o r .  What c r i t e r i a  were e s t a b l i s h e d  f o r  c o n s t r u c t i o n ,  materials, and 
performance? 
and c o n s t r u c t i o n 9  

What q u a l i t y  c o n t r o l / q u a l i t y  a s s u r a n c e  was used dur ing  d e s i g n  

2.The r a t i o n a l e  behind t h e  s e l e c t i o n  o f  c e r t a i n  p r o c e s s  f e a t u r e s  should be 
p r e s e n t e d .  S p e c i f i c a l l y -  

-Catalyst: tly is chromic o x i d e  on alumina s e l e c t e d  as t h e  o x i d a t i o n  
catalys t 9  

- h r  P o l l u t i o n  C o n t r o l :  Why was t h e  a i r  p o l l u t i o n  c o n t r o l  system 
c o n s i s t i n g  o f  c y c l o n e s ,  a s i n t e r e d  metal f i l t e r ,  and a ser ies  o f  HEPA 
f i l t e r s  s e l e c t 2 d 9  Why does t h e  system n o t  i n c l u d e  any wet scrubbing?  

OPERATI ON: 

1.The t r i a l  3urn  p r o c e s s  proposes  an o p e r a t i n g  temperature  range  o f  500 t o  610 
degrees C e n t i g r a d e  i n  t h e  primary r e a c t o r  and 4 7 5  t o  650 d e g r e e s  C e n t i g r a d e  i n  
t h e  a f t e r b u r n e r  r e z c t o r .  The t r ia l  burn p l a n  e x p l a i n s  t h a t  t h e  i n c i n e r a t o r  is 
des igned t o  a c h i e v e  t h e  r e q u i r e d  d e s t r u c t i o n  a t  t h e s e  l o w e r  o p e r a t i n g  
temperatures  
lower  temperature range' S p e c i f i c a l l y ,  t h e  effects  o f  cata lyt ic  o x i d a t i o n  and 
f l u i d i z a t i o n  t u r h l e n c e  should be e x p l a i n e d  in o r d e r  t o  support  t h e s e  l o w e r  
t e m p e r a t u r e s .  

I 

That d e s i g n  c o n s i d e r a t i o n s  have been chosen  t o  a l l o w  f o r  t h i s  

2.The t r i a l  burn p l a n  d o e s  not c l e a r l y  state whether t h e  c o o l i n g  water system 
i s  i s o l a t e d  from t h e  i n c i n e r a t o r  waste and e m i s s i o n s .  Is t h e  c o o l i n g  water a 
c l o s e d  system' 

3.The t r i a l  burn should  provide  a n  estimate o f  the r e s i d e n c e  time i n  b o t h  the 
primary and secondary  r e a c t o r s .  

4.The t r ia l  burn should  j u s t i f y  t h e  u s e  o f  100% excess air. A d d i t i o n a l  air 
s e r v e s  as a n  added d i l u t i o n  t o  t h e  p r o c e s s  and should be t a k e n  i n t o  a c c o u n t  

Ab+* v7 when c a l c u l a t i n g  t h e  d e s t r u c t i o n  removal e f f i c i e n c y .  

CONTROL SYSTE'4 

1.The HEPA f i l t e r s  should  be c o n t i n u o u s l y  monitored f o r  f a i l u r e  o r  b u i l d  up. 
An i n d i c a t o r  such as p r e s s u r e  drop a c r o s s  t h e  HEPA f i l t e r  should be moni tored  
as a measure o f  t h e  f i l t e r ' s  performance.  
should be c o n n e c t e d  t o  t h e  a u t o m a t i c  waste f e e d  c u t o f f  system. 

Moni tor ing  o f  t h e  f i l t e r  system 

2.The a u t o m a t i c  waste f e e d  cut off system should  f a i l  c l o s e d  so t h a t  if a n y  of 
t h e  m o n i t o r i n g  d e v i c e s  should f a i l  t h e n  t h e  f e e d  should  s h u t  off. 
f a c i l i t y  should  e x p l a i n  how t h e  c o n t r o l  system i s  se t  t o  f a i l  safe.  

The 

3.CO m o n i t o r i n g  and c o n t r o l  should be c l e a r l y  e x p l a i n e d .  
p o i n t s  for t h e  two s t a g e s  o f  CO c o n t r o l ?  
p r e v i o u s  d e m o n s t r a t i o n  o f  t h e  i n c i n e r a t o r 3  

What w i l l  be the se t  
What CO levels  are  expected  based  on 

4 .  The tr ial  burn p l a n  s ta tes  t h a t  waste i s  n o t  a l lowed t o  be f e d  t o  t h e  
* i n e r a t o r  u n t i l  t h e  bed temperature  h a s  r e a c h e d  t h e  a l l o w a b l e  o p e r a t i n g  
range.  E x p l a i n  how t h e  feed t o  the bed i s  res t r l c ted  d u r i n g  s t a r t - u p  and 
shut-down p e r i o d s .  



PIONITORING : 

1.The facility should calculate mass balances on the complete incinerator 
system as a check on the monitoring and analysis. 
mass balances should be conducted on uranium and plutonium to assure that the 
radioactive constituents are completely tracked. 

In particular, component 

Z.The analysis of ash and residues plays a key role in monitoring the 
incinerator's performance. 
represent strictly residues from the solid waste runs or are the liquid runs 
averaged with the solid runs' What hazardous and radioactive constituent 
levels are expected in the ash, cyclone residues, and filters? What 
parameters will the ash, cyclone residues, and Eilters be analyzed for? 

Does the predicted ash level of 17.1 lb/hr 

3. The trial bum plan references that some waste streams will produce acidic 
compounds and must be neutralized in the bed. Acidic compounds formed during 
the incineration are neutralized in the bed material with sodium carbonate. 
Identify the waste components which can result in acid corrosion, and explain 
how the completeness of the neutralization process will be monitored. 
will these waste components be identified and managed during on-going 
operations? 

How 

4.Radioactive monitoring should be described in more detail. 
accuracy of the uranium monitoring and the plutonium monitoring? 
accurate methods been investigated' 
available and what type of continuous monitormg i s  in place? 
radioactive monitoring detect radionuclides in all forms? 
in place after all the HEPA filters? 

What is the 
Have more 

What continuous radioactive monitoring is 
Will the offgas 

What monitoring i s  

5.The trial burn plan should explain how all monitoring will be documented so 
that a future record will exist for independent scrutiny. 

6.All offgas analysis should be conducted by an EPA-approved laboratory. 
facility should identify the laboratories which will be conducting the 
analysis. 

The 

EMISSIONS : A YcLdA/ 1.The facility should explain the HEPA filtration system in more detail. What 
are the limitations of the HEPA filters' 
in removing particulates less than 0.3  microns? 
A s  stated previously the efficiencies of the filter system should be backed by 
actual data. 

How efficient i s  the filter system 
How are the filters tested? 

Z.The facility should document the expected composition, levels, and rates of 
the incinerator emissions. These estimated emission levels should include 
calculations and assumptions. If dispersion is taken into account, the air 
dispersion model and assumptions should be clearly explained. Air modeling 
should be based on conservative assumptions. Are gaseous radioactive 
constituents expected to be present? 
prevented? 
plant emissions, and established standards? 

If so,  how will their release be 
How do these expected emission levels compare to background, total 

3.More information should be included on the particulate cyclones and the 
sintered metal filters. 
efficiency of each device? What is the pressure drop across each device? 

What is the expected particulate distribution and 



ONGOING OPERATIONS. 

1.The l o n g  term o p e r a t i o n s  o f  any hazardous  o r  mixed waste u n i t  a t  t h e  Rocky 
F l a t s  P l a n t  w i l l  be c o v e r e d  under a Colorado Hazardous Waste Permit .  
t h e  f l u i d i z e d  bed i n c i n e r a t o r  is c u r r e n t l y  r e g u l a t e d  as a n  i n t e r i m  s t a t u s  
u n i t .  The f a c i l i t y  h a s  expressed  a need t o  b e g i n  on-going i n c i n e r a t i o n  af ter  
t h e  t r ia l  burn but p r i o r  t o  t h e  i s s u a n c e  o f  t h e  hazardous  waste p e r m i t  under 
t h e  i n t e r i m  s t a t u s  p r o v i s i o n s .  The f a c i l i t y  s h o u l d  p r o v i d e  t h e  r a t i o n a l e  f o r  
t h e  need t o  conduct this i n c i n e r a t i o n  under i n t e r i m  s t a t u s .  
should a l s o  provide a comple te  waste a n a l y s i s  o f  t h e  materials which w i l l  be 
i n c i n e r a t e d  dur ing  t h i s  per iod  and a c o m p l e t e  d e s c r i p t i o n  of how t h e  
i n c i n e r a t o r  w i l l  be o p e r a t e d .  T h i s  d e s c r i p t i o n  should  i n c l u d e  o p s r a t i n g  I 
r anges  f o r  t h e  i n c i n e r a t o r  c o n t r o l  v a r i a b l e s ,  o p e r a t i n g  p r o t o c o l s ,  t h e  
f r e q u e n c y  o f  o p e r a t i o n ,  and t h e  m o n i t o r i n g  and sampling which w i l l  be 
conducted. T h i s  i n c i n e r a t i o n  should n o t  proceed  u n t i l  a l l  i n f o r m a t i o n  from 
t h e  t r i a l  burn has been e v a l u a t e d  and t h e  i n c i n e r a t o r  has  demonstrated t h a t  it 
o p e r a t e s  i n  a c c o r d a n c e  w i t h  a l l  a p p l i c a b l e  s t a n d a r d s .  
demonstra t ion  is made, t h e  i n c i n e r a t o r  s h o u l d  o p e r a t e  as s t r i n g e n t l y  as t h e  
c o n d i t i o n s  which are e s t a b l i s h e d  in t h e  t r i a l  burn. 

However, 

The f a c i l i t y  

Provided t h i s  

2.The amount o f  waste proposed f o r  i n c i n e r a t i o n  which is c u r r e n t l y  be ing  
s t o r e d  should  be c l a r i f i e d .  
c o m p l e t e l y  c h a r a c t e r i z e d .  

As s p e c i f i e d  a b o v e , t h e s e  wastes should  be 

3.The f a c i l i t y  h a s  proposed t h a t  the i n c i n e r a t o r  b e  used f o r  hazardous waste 
and l o w - l e v e l  mixed waste and only  f o r  wastes produced o n - s i t e .  
h a s  n o t  s p e c i f i e d  u s e  o f  t h e  i n c i n e r a t o r  f o r  t r a n s u r a n i c  wastes o r  o f f - s i t e  
wastes. The f a c i l i t y  should  clearly state whether  o r  n o t  t h e y  w i l l  r e q u e s t  
u s e  o f  t h e  f l u i d i z e d  bed i n c i n e r a t o r  f o r  e i t h e r  t r a n s u r a n i c  wastes o r  any 
o f f - s i t e  wastes. 

The f a c i l i t y  

4.How w i l l  i n c i n e r a t i o n  r e s i d u e s  ( i n c l u d i n g  a s h ,  HEPA f i l t e r s ,  waste drums, 
e tc )  be handled’  

5.The i n c i n e r a t o r  and air  p o l l u t i o n  c o n t r o l  equipment should b e  i n s p e c t e d  
a f ter  t h e  t r i a l  burn for any s i g n s  o f  d e g r a d a t i o n .  
s p e c i f i e d .  

These procedures  should  b e  

CONTINGENCY MEASURES : 

1.The f a c i l i t y  should d e s c r i b e  t h e  c o n t i n g e n c y  measures which are i n  p l a c e  t o  
respond t o  any emergency s i t u a t i o n s .  
be t a k e n  t o  respond t o  a f i r e ,  s p i l l ,  release o r  o t h e r  emergency’ 

What are t h e  r e s p o n s e  steps which w i l l  

2.What p r e c a u t i o n s  h a v e  been taken  i n  t h e  d e s i g n  and o p e r a t i o n  of t h e  
i n c i n e r a t o r  t o  prevent  a n  emergency i n c i d e n t ?  
t h e  f a c i l i t y  was r e l a t e d  t o  an i n c i n e r a t i o n  o p e r a t i o n .  
been e s t a b l i s h e d  w i t h  t h e  f l u i d i z e d  bed t o  p r e v e n t  s u c h  a r e o c c u r r e n c e ?  

S p e c i f i c a l l y ,  a p a s t  f i r e  at  
What procedures  have 

3.What f a i l  safe measures are in place r e g a r d i n g  t h e  f i l t e r  system’ 
f i l t e r  system remain e f f e c t i v e  dur ing  a n  emergency’ 

W i l l  t h e  



ALTERNATIVES 

1 . I n c i n e r a t i o n  is t h e  f a c i l i t y ’ s  proposed alternative t o  t h e  practices of l and  
d i s p o s a l  which have been used i n  t h e  p a s t .  What o t h e r  a l t e r n a t i v e s  t o  
f l u i d i z e d  bed i n c i n e r a t i o n  have been e v a l u a t e d ,  and what are t h e  l o n g  and 
short term r e s u l t s ?  
such as s t o r a g e ,  o r  o t h e r  e x i s t i n g  o n s i t e  t r e a t m e n t ,  and l o n g  term 
a l t e r n a t i v e s  such  as o f f s i t e  t r e a t m e n t ,  o t h e r  forms of i n c i n e r a t i o n ,  
r e c y c l i n g ,  waste  r e d u c t i o n ,  o r  o t h e r  o n s i t e  t r e a t m e n t .  

The f a c i l i t y  should  e v a l u a t e  b o t h  s h o r t  term a l t e r n a t i v e s  



CDH Comments o f  January 22 ,  1986 on t h e  
T r i a l  Burn P l a n  S u b m i t t a l  o f  O c t o b e r  22 

Design Comments: 
The f o l l o w i n g  f a c t o r s  affect t h e  a b i l i t y  o f  t h e  i n c i n e r a t o r  t o  a c h i e v e  t h e  

r e g u l a t o r y  d e s t r u c t i o n l r e m o v a l  e f f i c i e n c y .  
i n v e s t i g a t e  t h e s e  factors t o  t h e  e x t e n t  n e c e s s a r y  t o  demonstra te  t h e  a l l o w a b l e  
f l e x i b i l i t y  d u r i n g  t h e  o p e r a t i o n  o f  t h e  i n c i n e r a t o r  under a permit .  
f a c t o r s  must be v a r i e d  i n  t h e  t r i a l  burn t o  d e m o n s t r a t e  t h e i r  o p e r a t i n g  r a n g e s  
o r  t h e i r  r a n g e s  w i l l  be r e s t r i c t e d  i n  a p e r m i t .  A l t e r n a t i v e l y ,  it may be 
p o s s i b l e  f o r  t h e  a p p l i c a n t  t o  supply i n f o r m a t i o n  which c l e a r l y  demonstra tes  
t h e  e f fec t  o f  changes  i n  t h e s e  f a c t o r s .  

The t r i a l  b u m  p l a n  d o e s  n o t  

These 

l . (Thermal  C a p a c i t y )  The d e s i g n  t h e r m a l  capacity oE t h e  i n c i n e r a t o r  is 
l i s t e d  a t  1 .5  m i l l i o n  BTU/hr. Feed rates f o r  t h e  t r i a l  burn a t e  set a t  60 
l b s / h r  for l i q u i d  waste tests  and 150 l b s / h r  f o r  s o l i d  waste tests. 
were t h e s e  f e e d  limits s e t ?  They do n o t  a p p e a r  t o  correspond d i r e c t l y  t o  
t h e  d e s i g n  t h e r m a l  c a p a c i t y .  What i s  t h e  i n c i n e r a t o r ’ s  minimum t h e r m a l  
f e e d  rate? 

How 

2 . (Turbulence)  The gas f l o w  rate t o  t h e  pr imary  r e a c t o r  i s  mainta ined  at  
250 CFM ( p . 8 ) .  What is t h e  a l l o w a b l e  r a n g e  f o r  t h i s  rate? What rate i s  
n e c e s s a r y  t o  a c h i e v e  f l u i d i z a t i o n  and s u f f i c i e n t  t u r b u l e n c e ’  How i s  
r e s i d e n c e  time i n  t h e  r e a c t o r  a f f e c t e d  by i n c r e a s e s  i n  t h e  gas flow. 

3.(Sodium Carbonate )  Sodium c a r b o n a t e  i s  consumed through t h e  f o r m a t i o n  of 
h a l o g e n ,  s u l f u r ,  and phosphorus salts and by l o s s  through t h e  o u t g a s  t o  
t h e  f i rs t  r e a c t o r .  How, and a t  what rate  must t h e  sodium c a r b o n a t e  b e  
r e p l a c e d ?  How i s  t h e  replacement rate moni tored?  

How are t h e y  c a r r i e d  o f f  by t h e  o f f  gas w h i l e  t h e  bed mixture  remains 
behind’  

How are t h e  salts  t h a t  are formed s e p a r a t e d  from t h e  bed s o l u t i o n ?  

Does b u i l d  up o f  t h e s e  sa l ts  o c c u r  i n  t h e  bed mixture ’  

4 . ( O x i d a t i o n  Catalyst) A t  what rate must t h e  o x i d a t i o n  catalyst be 
r e p l a c e d ?  What c h e m i c a l s  must  be s c r e e n e d  f o r  as i n h i b i t o r s  t o  t h e  
c a t a l y s t ’  
w i l l  t h e  catalyst p e r c e n t a g e  be set f o r  t h e  t r ia l  burn? 

The c a t a l y s t  p e r c e n t a g e  c a n  r a n g e  from 10X-80%, at  what l e v e l  

C o n t r o l  and Moni tor ing :  

S . ( A f t e r b u r n e r  C o n t r o l )  The a f t e r b u r n e r  t e m p e r a t u r e  i s  c o n t r o l l e d  by a 
s p r a y  c o o l i n g  sys tem and waste f e e d  t o  t h e  pr imary  i n c i n e r a t o r ,  but i t  is 
u n c l e a r  how t h e  waste f e e d  i s  changed i n  r e s p o n s e  t o  a temperature  
v a r i a t i o n  I n  a d d i t i o n ,  does t h i s  c o n t r o l  system p r e v e n t  t h e  p o s s i b i l i t y  
o f  a run-away r e s p o n s e ?  
d u r i n g  t h e  t r i a l  burn’  

How w i l l  t h e s e  c o n t r o l  r e s p o n s e s  be monitored 

To a d d r e s s  t h e s e  i s s u e s ,  t h e  t r i a l  burn s h o u l d  i d e n t i f y  a l l  parameters 
which are t o  be r e c o r d e d  and i d e n t i f y  t h o s e  parameters which w i l l  be 
recorded c o n t i n u o u s l y .  I n  a d d i t i o n ,  t h e  t r i a l  burn should i d e n t i f y  which 
v a r i a b l e  i n d i c a t o r s  are d i s p l a y e d  at the c o n t r o l  p a n e l ,  which w i l l  b e  
p r i n t e d  out on a char t ,  a n d  w h i c h  w i l l  be r e c o r d e d  on d i s k  T h i s  
i n f o r m a t i o n  c a n  t h a n  be used t o  e v a l u a t e  c o n t r o l / r e s p o n s e  performance.  



6 . (Moni tor ing  of Feed R a t e )  The f e e d  rate t o  t h e  i n c i n e r a t o r  i s  a n  
important  v a r i a b l e  f o r  c o n t r o l l i n g  s u c h  f a c t o r s  as t h e  t o t a l  l o a d i n g s  o f  
h a l o g e n s ,  a s h ,  BTUs, etc . . ,  which are a l l o w a b l e .  
should  s p e c i f y  how b o t h  s o l i d  and l i q u i d  f e e d  rates w i l l  be moni tored ,  and 
t h e  f r e q u e n c y  o r  moni tor ing .  

The t r ia l  burn p l a n  

7.(Automatic Waste Feed C u t o f f )  
should  be t e s t e d  d u r i n g  t h e  
parameters. These tests  should be i n c l u d e d  i n  t h e  overall  s c h e d u l e .  

The a u t o m a t i c  waste f e e d  c u t o f f  system 
t r i a l  burn f o r  e a c h  o f  t h e  c u t o f f  

A l l  c u t o f f  parameters should be c o n n e c t e d  t o  b o t h  t h e  s o l i d  waste feed and 
t h e  l i q u i d  waste feed .  T h i s  a c t i o n  i s  u n c l e a r  i n  t h e  p l a n .  

The f o l l o w i n g  v a r i a b l e s  should be added as a u t o m a t i c  waste f e e d  c u t o f f  
v a r i a b l e s .  

-Primary Bed R e a c t o r  Temperature ( B o t h  h i g h  and low set p o i n t s )  
-Combustion Gas V e l o c i t y ( T h e  combustion g a s  v e l o c i t y  should  be 
measured more d i r e c t l y  though a mass f l o w  rate moni tor ing  d e v i c e  
i n s t e a d  oE i n d i r e c t l y  through t h e  measurement of oxygen c o n c e n t r a t i o n .  

8.(Manual Verse Automatic C o n t r o l )  The t r i a l  burn states t h a t  t h e  
i n c i n e r a t o r  c o n t r o l  system is a combinat ion  o f  both  manual and a u t o m a t i c  
c o n t r o l .  Some v a r i a b l e s  may be c o n t r o l l e d  by e i t h e r  mechanism. The 
a u t o m a t i c  waste f e e d  c u t o f f  system should  g e n e r a l l y  n o t  be o v e r r i d d e n  by 
manual c o n t r o l .  
a u t o m a t i c  waste f e e d  c u t o f f  system is r e s t r i c t e d  and c o n t r o l l e d ,  should  b e  
provided. 

A d e s c r i p t i o n  o f  how access t o  manual o v e r r i d e  o f  t h e  

S.(Sampling L o c a t i o n s )  Some amount o f  d i l u t i o n  i s  i n t r o d u c e d  i n t o  t h e  out  
g a s  flow sys tem upstream of t h e  sampling p o i n t s  through t h e  canyon a i r  
i n p u t s .  The amount o f  d i l u t i o n  should  be a c c u r a t e l y  monitored and 
accounted  f o r  i n  e m i s s i o n  c a l c u l a t i o n s .  T h i s  procedure  should be 
d e s c r i b e d  i n  t h e  t r i a l  burn p l a n  a l o n g  w i t h  the s p e c i f i c  i n f o r m a t i o n  on 
t h e  f l o w  rate moni tor ing  equipment. 

10. (CO Monitor ing)  CO moni tor ing  o c c u r s  a f ter  t h e  c a t a l y t i c  r e a c t o r .  
Consequent ly ,  CO u p s e t s  i n  t h e  pr imary  and secondary  r e a c t o r s  c o u l d  b e  
b u f f e r e d  by t h e  c a t a l y t i c  r e a c t o r .  I n  o t h e r  words,  p l a c i n g  t h e  CO 
moni tor ing  equipment a f ter  t h e  catalytic r e a c t o r  r e s u l t s  i n  a less 
s e n s i t i v e  m o n i t o r i n g  o f  CO changes from upset  i n  t h e  pr imary  and secondary  
r e a c t o r s .  The t r i a l  burn should i n v e s t i g a t e  if t h e  d i f f e r e n c e  i n  t h e  
l o c a t i o n  of m o n i t o r i n g  i s  s i g n i f i c a n t .  The s e n s i t i v i t y  of t h e  CO moni tor  
i n  i t s  proposed l o c a t i o n ,  and any o p e r a t i n g  v a r i a b l e  changes on t h e  
c a t a l y t i c  r e a t o r ,  should  be e v a l u a t e d .  

A d d i t i o n a l  Comments: 

11 . (Des ign  Feed L i m i t a t i o n s )  L i m i t a t i o n s  on t h e  f e e d  systems w i t h  r e g u a r d s  
t o  such p a r a m e t e r s  as v i s c o s i t y ,  p a r t i c l e  s i z e ,  e tc . . .  should be d e s c r i b e d .  
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12.(Uranium Analysis) The trial burn plan proposes uranium as one of the 
constituents of  the solid waste feed. 
safe means of demonstrating how the incinerator and associated stack gas 
cleaning system can remove radioactive constituents. However, the trial 
bum plan should describe how exactly the trial burn will make this 
demonstration. The trial bum should include: 

Uranium i s  selected as a relatively 

- an estimation of the expected radioactive emission concentrations - an explaination of how the test  bum information fo r  uranium 
removal will be used to demonstrate the systems ability to remove 
other radioative particulates. 
-an estimation of the maximum radioactive constituent conentrations 
to be accepted at the incinerator during on going operations 
-a description of testing and monitoring which has been conducted at 
the site, o r  elsewhere, which demonstrates the effectiveness of the 
air pollution control system on removing radioactive constituents 

13.(Identification of P1Cs)The trial burn plan should clearly specify 
which products of incomplete combustion (PICs) will be analyzed for during 
the trial burn. The plan implies that dioxins, furans, dibenzodioxins, 
and dibenzofurans, will be analyze for as possible PICs. 
decision of analyzing samples for these constituents; we are simply 
requesting that these be clearly identified. 

We commend the 

1 4 . ( h r  Pollution Control Permit) 
operation of the incinerator may require modification to the existing Air 
Pollution Control Permit. DOE/Rockwell should contact the Air Pollution 
Control Division of CDH to determine whether any modification is 
necessary. (Contact - John Plog x .  331-8500) 

The proposed trial burn and future 
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regarding hazardous waste incinerators ("Is), as  well as EPA's 40 CFR 264 
Subpart  0 ,  270.19 and 270.62 incinerator requirements. Comnents are a1 so 
based on yet  to be published guidance documents w h i c h  a r e  presently under 
national rev; ew and development . These documents will substantially 
cl a r i f y  requi rements and standards for HWI permitting. I t  i s prudent t o  
provide  the following guidance to DOE t o  assure the best possible engineering 
maiagement for the plutanium and waste processing proposals presented i n  thei r 
Pa r t  8 pemit  application of ~ovember, 1986. 

"'The fo l lowing  comments are based on P A  Region V I I I ' s  present knowledge 

1. D E ' S  Trial Burn  Plan for the production u n i t  i s  comprehensive and 
well organized. The strongest areas i n  the plan are the analytical 
t e s t i  ng, sampl i ng and Cali bra t ion  methodologi es and the qual i t y  
assurance/quali t y  control procedures o u t 1  i ned by DOE ' s contractor, 
Roy F. Weston, Inc. 

Also submitted i n  the Part 5 pemit  application, i s  a tr ial  burn 
plan for the p i l o t  plant incinerator (see Appendix D-4 of  the  p e m i t  
application). The p i l o t  plant i s  a scaled down version o f  the 
"production" u n i t  for which DOE i s  seeking approval o f  a trlal 
burn. D O E ' S  expressed intention i s  t o  show the two units are 
equivalent as far as operational character1 s t i c s  a r e  concerned (see  
page 9-4-1 DOE then plans t o  use the p i l o t  p l a n t  for  future 
research t o  o b t a i n  d a t a  for a d d i t i o n a l  and/or new waste streams 
which DOE dould consider as candidates for waste reduction i n  the 
"production" u n i t  incinerator. 

I t  i s  widely accepted by EPA incinerator experts that no two 
incinerators (thermo/chemical processes) a r e  exactly the same, even 
i f  they are the same s i z e ,  b u i l t  by the same company, a t  the same 
location ana prxess ing the same waste streams. Therefore, shoul d 
DOE prove t h i s  technology an some other incinerator,  i n  some other 
location,  P A  and CDH would require that  t r i a l  burns be conducted 
for any on-site units, addressing spec i f i c  waste streams t o  be 
burned.  

* Guidarlce on Trial  Burn Reporting and Setting P e m i t  Conditions 
Under preparation for t PA  b y Acurex Corp. 

Guidlines Far Continuous Monitori nq o f  Carbon blonoxide a t  Hazardous Haste 
Incinerators 

Under preparation for EPA by Pacif ic  Environmental Services 
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2. 

! P A  has published requirements and guidance f o r  permitting Research, 
Demonstrati on and Development (RD&O 1 permits. 
RD&D permit, they should c lear ly  ident i fy  this  intent. 
DOE’S intent t o  obtain an operational Part 8 permit for the p i l o t  
u n i t ,  DOE should c lear ly  s t a t e  this. 

Shout d DOE desi re  a 
If i t  i s  

DOE gives a design thermal capacity for the incinerator o f  1,500,000 
BTU/hr. (see page 0-3-4 of t h e  Trial  Burn  Plans). 
gives temperature ranges w i t h i n  which the incinerator will be 
operated, b u t  th i s  i s  n o t  enough information for a pernit writer  t o  
base operating condition decisions an. A correlation between 
operating temperatures, feed ra tes ,  feed 3TLI rates and optimua and 
m i n i m u m  themal capacity should be calculated and reported i n  order 
to allow CDH and EPA t o  establish,  agree t o  and/or se t  test ing 
and/or permit operation conditions. 
thermal capaci t i  es w i  1 1  remain fa i  rl y constant d u n  n g  i nci nerato r 
operation and would be controlled by several factors.  The main 
influential parameters which e f f e c t  these thermal capacit ies  would 
be process temperatures, gas f low ra tes ,  and waste feed/fuel 
b l  endi ng . 

The plan a lso  

These minimum or optimum 

DOE should submit a m i n i m u m  or opt imum thermal capacity which would 
indicate the appropriate operation parameters, under a1 1 waste feed 
conditions, for e f f i c i e n t  chemical/themal reaction. Further 
infornation requirements regarding the process u n i t  design could be 
sat1 sf i ed by submitting a mass/energy balance f o r  the u n i t  (a1  so see 
comment f25). 

3. Fluid bed technology i s  s ignif icantly influenced by gas f l ow  rates. 
Attrition o f  the Sed material and, therefore,  particulate carryover, 
i s  influenced by characterist ic  flow rates of the units. 
Superficial gas velocity o f  the incinerator (primary r e a c b r )  i s  
approximately C. 6 meters/socond (2 f t / s ) .  Gas velocity enter1 ng the 
cyclone separator i s  30.5 m/s. The increased velocity of  gas flow 
to the separators i s  due to r e s t n c t e d  volumes i n  the p i p i n g  under 
the  relatively stable vacuum provided by the  air ejector. 
general gas flow ra te  has been expressed as 680 tu. f t h i n .  
downstream o f  the afterburner (see  page 0-3-79 of the  p l a n ) .  

The 

DOE should supply available calculations for re lat ive  retention 
times i n  each reactor. 
influences undesi reabl e rates o f  bed a t t n  t ion,  should be 
indicated. DOE should provide information on where and how gas flow 
will be measured. Gas flow parameters should not be based on 
measured 02 concentration alone, b u t  by direct mass flow 
measurement as well (also see comment 826). 

A l so ,  a maximum gas f low r a t e ,  which 

‘ I s  
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4. As indicated i n  the  plan, the f l u i d  bed media o f  the primary 
reaction chamber consists  of sod1 um carbonate and oxidation catalyst  
h e .  chromic oxide on alumina oxidation ca ta lys t  (A1203)I. The 
secondary reaction chamber ( ca ta ly t i c  afterburner) consi s t s  of a 
f l u i d  bed media o f  chromic oxide on alumina oxidation catalyst.  

DOE should identify under what speci f ic  conditions the  percentage of 
catalyst  i s  changed in order to address various waste feed streams. 
I f  the catalyst  concentration i s  vaned f o r  di f ferent  levels o f  feed 
nateri a1 concentrations, then DOE should present i nformation which 
would allow CDH and EPA to determine whether or not a specific 
cata lyst  perni t condition for ef fect ive  destruction reimval 
ef f i  c i  e x y  ( O R E )  i s warranted, 

The concentratim o f  cata lyst  i n  the t r i a l  burn runs should be such 
that  everyday operations will be more conservative toward the 
destruction of hazardous wastes t h a n  the t e s t  conditions ( i f  
cata lyst  concentration i s truely a major operation parameter). 
i s  noted here t h a t  the trial burn p l a n  s t a t e s  bed material i s  
a t tr i t ionea and/or al lutriated.  This indicates t h a t  standard 
operati ng conditions, wherei n cata lyst  i s added t o  the bed materi a1 , 
i s  a routine operation. I f  t h i s  operation signif icantly influences 
the effectivepess o f  the unit,  EPA and CDH would consider setting a 
standzrd perni t condition based on  t h i  s parameter. 

I t  

5 DOE should include a waste feed cutoff  systern(s1 t e s t  dur ing  the 
t r i a l  burn. Operating parameters d u r i n g  waste feed cutoff 
conditions should be recorded and reported i n  the t n a l  burn 
report. DOE ident i f ies  f i v e  control parameters for waste feed 
cutoff ( see  page 0-3-12 o f  the Trial  B u r n  Plan). Each o f  these 
control mdes should be tested i n  order t o  determine t h e i r  
effectiveness. Should there be a waste feed cutoff based on a 
change in pressure differential  acrDss the  HEPA f i l t e r  bank(s)' Is  
the pressure dependent waste feed cutoff device, which m n i b r s  the 
secondary reaction chamber, capabl e o f  adequately detecting back 
pressure changes w i t h i n  the HEPA f i l t e r s '  

DOE should describe how a l l  u n i t  temperature indicators and 
controllers  will be reco-d and t ied  i n t o  the waste feed cutoff 
systems ( i  .e .  primary, secondary reactors ,  ca ta ly t i c  combustor and 
heat exchanger temperatures). 

6. 

DOE should also indicate whether or n o t  a h i g h  temperature cutoff i s  
needed. One reason for t h i s  i s  the  concern for t h e  potential that 
metal a n d  radioactive materials could be oxidized o r  entrained i n  
gaseous wastestreams and carried i n t o  t h e  various pollution control 
devices. A t  the maximum temperatures o f  operation, 61gOC 
(1136or'), a n d  6 5 B C  (12280F), there may be a potential for 
radioacti v e  materi a1 s be1 ng 0x1 d i  zed. bwever, w i t h i n  the 
temperature ranges and flow rates ,  i t  i s  more l i k e l y  t h a t  a 
potential exis ts  for these radioactive materials to  be entrained 1 n  
gaseous waste streams 

P _c 
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7. Studies have indicated t h a t  t race  metals emissions can pose a 
greater health hazard than organic o r  acid emission currently 
regulated under RCRA. DOE proposes t h a t  total chromium will b e  
tested i n  the emissions analyses ( see  page D-3-38 o f  the Pl a d .  
Chromium i s  an obvious candidate due t o  bed material. 

DOE should address whether o r  not there are  any other metals o f  
concern i n  emissions based on sol id  waste feed streams, and ash 
part iculate  entrainment ( i .  e. beryllium, tritium, cadmium, mercury, 
s i l v e r ,  arsenic,  nickel ,  lead, e tc . ) .  

The processes involved i n  the generation of t race  element missi3ns 
from h i g h  temperature incineration aro very compley. i4etal s nynsed 
to  hot, oxygen-depleted zones, following burnout o f  o ~ a n i c  miitter, 
can be involved i n  several potential paths. 
i ssue,  DOE should address each o f  the f o l l o w i n g  concerns relative t o  
thei r speci f i c  process : 

In responding t:, th i s  

o Vaporization o f  metals a t  suf f i c ient ly  h i g h  temperatures (EPA 
notes that  DOE'S process occurs a t  re1 et ively low temperatures); 

o Melting o f  metals to form a l i q u i d  and removal or entrainment 
o f  particles i n  the inorganic p o r t i o n  o f  the waste effluents 
(1. e. gas wastestreams and ash) , 

o Reaction d i t h  other species (e .g . ,  C1, F ,  e t c . )  tc) fom other 
compounds which can vapori ze,  me1 t ,  or remain unchanged. 

Depending on the paths, metals may be e i ther  discharged w i t h  the ash 
residue or condensed into f ine part ic les .  DOE should estimate the 
par t i c le  sizes o f  these metals and present how they are or are n o t  
effectively removed by t h e i r  a i r  pollution control equipment. 

8. The current RCRA Standard for Potential ly Organic Yazardous 
Consti tuent (POHC)  destruction i s a i r  ern1 ssion based. 
calculating POHC DRE, ODE will be given c r e d i t  for 
unburned/unreacted POHCs i n  the ash residues. Excessive transfer of 
waste feed POHCs i n t o  ash negates t h e  benef i t  o f  the  thermal 
treatment process. Considen ng the re lat ively  low operation 
temperatures a t  w h i c h  t h i  s system w i  1 1  be operated, the potential 
for t h i s  type o f  x r r y  over into ash i s  h igh .  
d i  spossl restr ic t ions ,  DOE will be requi red to  c losely  and 
accurately analyze the ash content for organics, a s  well as metals 
and radioactive nateri a1 s.  

In 

With tne recent land 

DOE should provide any infonnation which would address the potential 
f o r  carryover, or p a r t i c l e  adsorption and absortion of organics 
moving i n t o  the ash systems. 
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9. DOE should monitor and record the pressure drops across a l l  t h e  
p o l l u t i o n  control equipment and ash co l lec t ion  equipment as an 
indicator  o f  pollution control efficiency. 
( page 0-3-241, the following pressure indicators should be mni tared 
and recorded: 

From DOE's flow diagram 

primary reaction chamber: P I 4  & PI-3 
primary cyclone: PI-4 & PI-5 
secondary reaction chamber: PI-6 SI PI-7 
secondary cyclone: PI-8 & PI-9 
s intered metal f i l t e r s :  PI-9 & PI-10 
ca t a ly t i c  reactor and heat exchanger. PI-10 e( PI-11 

00: s h o u l d  explain why there 1 sn' t another pressure sensor between 
the c a t a l y t i c  reactDr and heat exchanger. 

10. DOE should report  what special procedures a re  practiced a t  the 
f a c i l i t y  t o  prevent inadvertent o r  unintentional operator error, 
such as ,  t he  manual override of autonatic controls while operations 
a r e  w i t h i n  permitted ranges. 

17 .  DOE's Trial  aurn Plans need t o  i den t i fy  and j u s t i f y  the  locations o f  
the CO cont inuous  emssions monitors (CE:*ls) mre c lear ly  i30E dses 
r e f e r  t o  EPA ' s  standards for locatign ( s e e  page D-3-33 and figure 10 
of t h e  Trial Burn Plan) by restatincj EPA's reference method 1 f o r  
e f f e c t i v e  location based on stack diameter dis tance (40 CFR T i t l e  
60, Appendix A ) .  However, DOE's descr ipt ion and ju s t i f i ca t ion  f o r  
t he  CEM sampling locations i s  incomplete when considerin3 other 
concerns for o b t a i n i n g  a representative sample. 

T h e  most important factor  for accurate  CO monitoring i s  the 
assurance t h a t  a representative sample i s col lected.  To achieve 
this,  there should be minimum s t r a t i f i c a t i o n  o f  gas-DhW 
pol 1 utants, i n t h e  effluent (i. e. concentrations must be uni  form 
across the  stack system a t  the point(s1 o f  sampling). The  proposed 
sampling/monitoring locations i n  t he  tr ial  burn  plan, 1 and 2 (see 
f igu re  91, could be inadequate. I t  could prove qui te  costly i f  DOE, 
€PA, o r  CDH determine t h a t  s t r a t i f i c a t i o n  testing should have been 
conducted a t  sampling locations p r i o r  t o  the t r i a l  burn  and CO data 
i s  considered invalid a f t e r  the t r i a l  bu rn  has already been 
conducted . 
For  sample location 2 (figure 11 was n o t  provided i n  the Trial  Burn 
Plan),  DOE needs t o  j u s t i fy  why s t r a t i f i c a t i o n  testing data i s  n o t  
col 1 ected and/or reported. T h i  s i s important i n  sampl 1 ng/moni ton ng 
loca t ion  2 due to  the f a c t  t h a t  room a i r  i s  introduced up stream 
f r o m  t he  sampling/monitoring location. 
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The location of sampling/monitoring a t  p o i n t  1 appears more 
appropriate for  meeting EPA's cn tern a (from a representative gas 
stream aspect). A diagram for  the location o f  sampling point one i s  
given and i s  based on WA's  stack diameter criteria. 
sample point 1 may subject sampling probes to adverse operational 
conditions as  well as adverse s t r a t i f i c a t i o n  effects from "canyon 
air" (see the process flow diagram on page D-3-24 and Figure 10 o f  
the Trial Burn Plans). The Trial B u r n  P l a n  does s t a t e  t h a t  acidic 
gases are  neutralized by the  reactor bed materials. 

tbwever, 

DOE should submit information explaining whether or not there are 
any acidic gases or adverse temperatures present i n  the  exhaust 
which would adversly e f f e c t  sample probe;. A1 so, infomation should 
be submtted regarding how the ca ta ly t i c  r e a c b r ,  "canyon ai r" and 
the process heat exchanger, impact C O  concentrations and/or gas 
stream s t ra t i f i ca t ion .  

12.  I t  i s  n o t  exactly c lear  what D O E ' S  intentions for  these two sampling 
p o i n t s  are. DOE should c l a r i f y  whether o r  not these sampling points 
wi 1 1  be redundant sampl i ng/moni t o n  ng ports o r  are included only i n  
the trial burn to  determine which monitoring location i s  better.  
DOE should a l s o  define whether a r  not noma1 operation CEMs will 
extract  samples from b o t h  locations. 

To further c l a r i f y  the intended use o f  these sampling ports, DOE 
should specify which o f  the  parameters tested f g r  i n  Table 2 (page 
0-3-38) will be used as CEM sampling parameters a f t e r  the trial burn. 

13.  DOE should supply a more complete l i s t  o f  parameters which will  be 
d i  rect ly  monitored a s  we1 1 as recorded d u n  ng normal operations. 
Key operating parameters, as  well as continuous emissions monitors 
(CEMs) , t e s t s ,  cal ibrations,  repairs ,  and checks on CEMs are subject 
t o  reporting requirements for HWIs. These instrument inspections 
;tnd t e s t ,  ng s are subject t o  dai ly, weekly, monthly, andlo r yearly 
reporting requirements. 

waste and producing stack emissions o f  more than 1.8 kilograms per 
hour ( 4  pounds per hour) o f  hydrogen ch londe  (HCL) must control HCL 
emissions such that  the ra te  o f  emission i s  no greater t h a n  the  
laroer o f  ei ther 1.8 kilograms per hour or 12 of the HCL i n  stack 
gas p r i o r  t o  entering any p o l l u t i o n  control equipment. DOE shoujd 
be prepared t o  address the concern that  dCi i s  beins Qepsured a f ter  
air pollution control equipment i n  t h e  t r i a l  burn. This i s  d u x  
practical sampling concerns and may be j u s t i f i e d  by the expected low 
level o f  acid gases. 

14. 40 CFR 264.343(b) requires that  an incinerator burning hazardous 
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15. During the January 8, 1987, meeting, Nathaniel Miullo o f  EPA 
suggested that  DOE do one o f  two t h i n g s  w i t h  relat ion t o  radioactive 
materials i n  the  t r i a l  burn. Either test  an actual amount o f  
plutonium (spiked amount) as  a t r i a l  burn waste stream, or use only 
uranium and provide information which would adequately descri be the 
theno/c  hemical relationship between plutoni um and uranium. 
enough correlation can be shown between uranium processing and 
plutonium processing, then i t  may be possible t o  j u s t i f y  allowing 
the permitted waste feeds t o  contain limited amounts o f  p l u t o n i u m  
( f r o m  depleted sources). bwever, Mr Hiullo strongly urged t h a t  
actual p l u t o n i u m  be included i n  the t e s t  waste stream i n  order t o  
detemine the speci f ic  amount which would be present i n  the exhaust 
gases for t h i s  systm. 

I f  

O n  February 24, 1987, dur ing  the Data Exchange Meeting, DOE 
announced that  i t planned t o  use p l u t o n i u m  i n the  trial burn waste 
feed stream. CDH urged t h a t  uranium be used f i r s t .  I f  no uranium 
i s  indicated by stack emissions t e s t s ,  then t h e  plutonium t e s t s  
could be conducted. CDH's approach should be implemented. tbwever, 
i t  will impact DOE'S proposed trial burn schedule (see page D-4-74 
of the Tri a1 B u r n  P1 an). The p l u t o n i u m  related runs o f  the second 
and t h i  r d  weeks may need t o  be delayed so t h a t  analytical results 
from tbe  uranium t e s t  runs can be revi ewed. 

16.  Colorado i s  the f i r s t  State  t o  have received authorization f o r  mixed 
wastes and the potential endangement and/or health ri sk i s  o f  
parti cul a r  concern \hi 1 e deal i ng w i t h  radioacti ve mater1 a1 s such a s  
p l u t o n i u m .  I t  i s  expected, by considering the  small amounts o f  
depleted uranium and plutonium which are  predicted t o  be i n  the  
waste feed, t h a t  the amounts i n  the emissions will n o t  be detectable. 

DOE should provide calculations for the expected amounts o f  
plutonium and uranium which  would be emitted f r o m  the stack during 
full  load Conditions, noma1 conditions, a HEPA f i l t e r  fa i lure  mode 
(breakthrough), and an expected exposure r a t e  for  various locations 
down wind o f  the operation. 
i ncl udi ng a compl e t e  descri ption o f  d i  spersion model s used, should 
be presented. 

A l l  calculations and assumptions, 

Along these l ines ,  t r i a l  burn t e s t s  should be conducted d u r i n g  
opt imum meteorological conditions. 
conditions i t  plans t o  operate Lhe t r i a l  b u r n  under. 

17 .  DOE' s plan includes a compl icated process1 ng and conveyor system fo r 
solid wastes. One o f  the major permit conditions will set  the 
maximum feed rates.  

DOE should propose w h a t  

w 
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For l iquids ,  measuring and recording amounts fed into the 
incinerator should be uncomplicated. DOE specif ies  the waste feed 
mixing practices (1.e. table  8 o f  the T r i a l  Burn  Plan). 
DOE has not provided speci f ic  analytical resul ts  o f  the l i q u i d  mixed 
wastestream. This places a substantial verif ication and recording 
burden upon DOE to  assure that a specified BTU level ,  or B T U  range, 
i s  met a t  a l l  times d u r i n g  actual operation. 

bwever, 

Unless a speci f ic  analytical t e s t  on a l l  waste feed streams i s  
performed and resul ts  submitted, DOE shoul d expl a i  n why know1 edge o f  
waste s t resm,  i n  l i eu  o f  analytic  data, i s  suff ic ient  information 
f:,r issuance o f  a draft pernit. 
surrogats :!astestream, as i s  proposed by DOE. 

A t r i a l  burn, however, can use a 

For sol ids ,  DOE proposes thzt  the rotational speed o f  the screw 
conveyor, feeding the primary reaction chamber, be dependent upon 
02 level ,  pressure i n  the secondary reaction chamber CO level ,  
temperature, and gas velocity. 
indicate waste feed cutoff  i s  dependent upon those factors,  and not 
screw rotational speed. 

The prinary Seed ra te  indicator for  the solids can be based on 
volumetric, weight, 3r mass f low measurements. The most accurate 
method o f  waste feed mni tori ng would i nvol ve measurements taken 
p r i o r  t o  the in t roduct ion  o f  the  sol id  waste stream t o  the shredding 
and conveyer systems [minus the amount removed i n  the disposal bag 
and tramp metal drum (see figure 2 on page D-3-81]. 

Another method for solid waste feed measurement i s  based on 
calculations o f  the  volumetric f low r a t e  o f  the  screw. 
need t o  include a tachometer t o  measure and record the r p m  rate  o f  
the  screw feeder, and multiply this by the  volume fed by one 
complete revolution of the screw. The tachometer method i s  
desirable due t o  the  f a c t  t h a t  i t  gives a "real time" indicsticn o f  
t h e  solids being intmduced i n t o  the primary combustion chamber a t  
any giveq point in the  process. This i s  provided t h a t  the 
tachometer and volumetnc calculations are calibrated properly for 
accurate measurements. 

EPA believes t h a t  DOE'S intent i s  t o  

DOE would 

DOE should explore the f o l l o w i n g  types o f  f low meter technologies 
and present wnich option vmuld bes? sui: t h e i r  speci f ic  needs 

SOL IDS L IQUI DS 

Level Indi cators . Ultrasonic, Ro tamete r 
Nucl ear and Radi o Frequency 

Stationary Ileight Indicators 

Conveyor I leight Systems 

Impact and/or i4omentum Flow Meters 

Or1 f i c e  Meter 

Po s i  ti ve 31 spl acement Meter 

Coriolis Flow Meter 
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18. 

19. 

EPA supports DOE's use o f  surrogate organic waste streams for the 
t r i a l  burn. DOE's jus t i  f ication i s based on i ncinerabi 1 t ty c11 teri a 
for  the  difficult to destroy, carbon tetrachloride,  spiked 
wastestream. Surrogate waste streams f o r  tna7 burns i s  further 
justi fi ed based on recent non-flame thermal decomposi tion data f o r  
several hazardous organic compounds compiled by the University o f  
Dayton (Dellinger, et.al . ,  1984, 1985, 1986). T h i s  data not only 
gives indica t ions  that'-fieat o f  combustion i s  an important 
consideration, b u t  shows that  CO emissions may be a good indicator 
f o r  the efficiency o f  the overall themal/c  hemical removal system. 

Formation of products o f  incomplete combustion, and theref3re 
emissions, may be indicated by h i g h  levels  o f  CO. 
concentration leve ls ,  dur ing  a t r i a l  b u r n ,  and u s i n g  a diff icult  t o  
burn surrogate materi a l ,  which has expenmental data verifying 
residence t ines and temperatures f o r  e f fec t ive  destruction and 
removal eff iciency (such as carbon tetrachloride)  i s  a good way t o  
assure other organic compounds will  be e f fec t ive ly  destroyed (see 
Tab1 es 9 and 10 o f  the Trial Burn P1 an).  

R e c o r d i n g  CO 

CO levels  proposed by DOE are not w i t h i n  proposed l imi ts  PA will 
publish prior t o  issuance o f  the permit. DOE has proposed a two 
t i e r  CO level .  
undesired shutdown due to  upset conditions, the levels  which DOE 
proposes are beyond t h a t  which EPA will publish in guidance 
documents now being developed. 
upper CO l imi t  i s  n o t  to exceed 100 ppm averaged over 60 minutes and 
500 ppm over 10 minutes. 
"windows", or time weighted averages, i s  appropriate due to the 
desi re  for avoiding extraneous upset conditions from excessive waste 
feed shutdowns. !+wever, i f  the  t r i a l  burn data show that  the u n i t  
has capability t o  operate a t  lower leve ls  and meet the D E  and other 
standards, the permitted waste cut-off 1 eve1 s should be lower than 
the above guiaeline levels.  

A1 t h o u g h  t h i  s I s a good approach to assuring 

EPA's  standards indicate that the 

DOE's proposed method o f  Ineasuring these 

DOE has proposed an "upper t i e r "  o r  upper limit o f  1,500 ppm for the 
duration o f  the "moving window". This i s  1,000 ppn above suggested 
guideline amounts. Final determination o f  exact CO limits will be 
determined by the trial burn results and due consideration must be 
given i o  minimization o f  excessive shutdown conditions. This will 
assure effecti ve reduction o f  undesi rabl e mi ssions ( i  e. h i g h  
concentration ''poofs" f r o m  upset conditions). However, a CO limit 
must be s e t  for the trial burn. 
j u s t i f i c a t i o n ,  EPA and CDH will require the use o f  the 100 and 500 
ppm levels .  

Unless D O E  can provide adequate 
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20. DOE should report the fol low1 ng parameters regardi ng t h e  continuous 
emi ssions mni tors:  

o Zero d r i f t  over sample time and total  t e s t  time, 
1 .  - .  o Span drift over sample time and tota l  t e s t  time; Q 

o Precision; 

o Linearity; 
t 

o Above l i s t e d  parameters for each o f  the double range readouts. 

DOE d i d  report some oercentage ran es on the  f l u e  gas monitors (see  
page 0-3-30 o f  the T r i a l  B u r n  P l a n  3 , b u t  i t  i s  n o t  c l e a r  what these 
ranges are  referri  ng t o .  

DOE has n o t  identified whether o r  not continuous emission monitors 
for  radioacti ve mater1 a1 s are  available. 
an  i n  stack application o f  t h i s  technology would be appropriate. 

DOE does employ ambient a i r  monitors for radioactive airborne 
elements a t  various b u i l d i n g  locations, as  well a s  throughout the 
f a c i l i t y .  These monitors are  not "real time" alarms, b u t  may have 
some application t o  moni tor stack emissions w i t h i n  b u i l d i n g  771. 

21. 
I f  such technology ex1 s t s ,  

DOE should present information on whether o r  not ambient a i r  
monitors will be used i n  the area. A discussion o f  what localized 
"real time" radioactive alarm systems a r e  available would also be 
useful i n  determining whether or not i n  stack radioactive monitors 
w i  1 1  be requi red. 

2 2. Due to the predicted low levels  o f  radioactive waste feed material 
there i s  l i t t l e  concern for  a nuclear reaction w h i c h  would lead t o  a 
c r i t i c a l  mass event i n  the reactors. However, s ince radioactive 
materi a1 s w i  11  be hand1 ed in  various storage and transportation 
vessels,  and/or pollution control devices, as  well as  the reactor 
vessels ,  DOE should discuss whether or not there  i s any chance o f  a 
critical mass occurrence i n these units. T h i  s submittal should 
include information regarding design and operational measures DOE 
has taken t o  assure t h i s  situation won't occur. 

23. DOE snould explore the possibi l i ty  and f e a s i b i l i t y  o f  insta l l ing a 
para l le l ,  redundant stack system (from before the HEPA f i l t e r s  on),  
i n  order t o  provide an immediate backup should break through o f  the 
HEPA f i l t e r s  occur. 
protection t h a t  the  automatic waste feed cutoff  technology presently 
b u i l t  into the system offers. 

DOE should compare this option t o  the 
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The energy balance solves three equations simultaneously: 
bal anci ng sensible heat, heat o f  vapori zation, and chemical heat 
w i t h  radiation and convection; (2 )  balancing radiation and 
convection to  the walls, w i t h  conduction through the walls; and 
(3) balancing conduction through the walls ,  w i t h  convection and 
radiation from the outer shell o f  the u n i t  to  the ambient 
surroundi ngs. 

DOE has identif ied thirteen operation parameters which i t  expects to 
be permit operating conditions (see pages D-3-78, and D-3-79, o f  the 
Tr ia l  Burn P lan) .  Depending o n  the outcome o f  the t r i a l  burn, CDH 
and EPA may want t o  implement further permit conditions for 
ooeration parameters such as  maximum d r a f t  o r  pressure in reaction 
chambers, temperature i n the ca ta ly t i c  reactor,  m i n i m u m  oxygen a t  
each reaction chamber e x i t ,  reactor bed ca ta lys t  feed rates,  maximum 
hydrocarbon concentration a t  the stack and m i  nimum and/or maximum 
pressure drop across the catalytic  reactor and/or HEPA f i l t e r s .  

DOE should operate the t r i a l  burn conditions w i t h i n  various 
operational ranges for which they wish t o  be permitted. Unless the 
speci f i c  wastesireams and/or other operational parameters are  
demonstrated d u n n g  the t r i a l  burn,  DOE will not be allowed t o  
change operations for such untested conditions unless a permit 
modification i s sought. 

( I )  _ -  

27. 

28. Several comnents and questions have been raised regarding the 
effectiveness and historical  performance o f  t h i s  particular type o f  
thenno/chemical technology. To E P A ’ s  knowledge, f l u i d  bed 
technology has been effect1 vely used throughout t h e  nation for 
several years for destruction of industrial and hazardous waste 
streams. The advantage o f  t h i s  spec i f i c  f l u i d  bed technology i s 
t h a t  i t  will deal e f fect ively  w i t h  both l i q u i d  and solid waste 
streams unique t o  the Rocky Flats Plant. 
f l u i d  bed technology i s  the a b i l i t y  to  adjust flow rates,  and 
increase residence t i n e  f o r  more e f f i c i e n t  thenno/chemical 
destruction o f  organics and ash removal. Also, the  thermal inertia 
o f  a f l u i d  bed system lends very well to  s tab le  operating 
conditions. 
organic destruction and radioactive material removal. 

Another positive aspect o f  

Stab1 e operating conditions are desi reabl e for b o t h  

Dur ing  several br ief  discussions € P A  s t a f f  has had w i t h  various 
representati ves o f  government and industry, we have been unabl e t o  
identify any other system t h a t  i s  exactly l i k e  the oae RI has 
deveioped (1.e .  there  are  f l u i d  bed reactors that  process 
radioactive wastes and hazardous wastes, b u t  i t  i s  uncertain that 
they are  o f  the nature o f  R I ’ s  reactors.  They do not process the  
same amount and types o f  waste streams and they do n o t  use the same 
type o f  air pollution control equipment). 

” 
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DOE and RI should define steps i t  has taken t o  explore other 
technology a1 ternatives for management and volume reduction of these 
wastestreams. The possibi l i ty  o f  discovering o r  developing a l e s s  
turbulent part ic le  design i s  conducive to these types of 
wastestreams. Due t o  the precedent sett ing nature o f  this ac t iv i ty  
under RCRA, DOE and RI should provide information to identify 
ongoing, or developmental mi xed waste recovery, volume reduction 
and/or destruction technologies worl d-wide, whi 1 e CDH and €PA 
supports them i n  development o f  t h i s  f l u i d  bed technology. 


